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Abstract
Purpose—Schools are increasingly a part of vaccine provision, because of laws mandating 
provision of information by schools about vaccination, school entry requirements, and mass 
vaccination campaigns. We examined preferences for programmatic aspects of voluntary school 
mass vaccination programs (i.e., “vaccination days”).
Methods—We analyzed data from a national sample of United States parents of adolescent 
males ages 11–19 years (n = 308) and their sons (n = 216), who completed an online survey in 
November 2011.
Results—Sons believed that adolescents should be able to get vaccinated without parental 
consent at a younger age than parents did (p < .001) and were more willing to participate in 
vaccination days without a parent present (p = .04). Parents perceived school vaccination days to 
be a more convenient way to get their sons recommended vaccines if they were younger parents, 
had older adolescent sons, supported laws letting schools share vaccination records with health 
care providers, or had sons who were previously immunized at school (all p < .05). Parents of 
older sons were less likely to want their sons’ vaccination records sent home (odds ratio [OR] = .
47; 95% confidence interval [CI], .29–.77) or to their sons’ physicians (OR = .61; 95% CI, .37–.
98) compared with parents of younger sons, but more likely to prefer their sons’ records be 
entered in an immunization registry (OR = 1.66; 95% CI, 1.05–2.63).
Conclusions—Sons’ age had an important role in support for vaccination days and preferences 
for sharing vaccination information with health care professionals. Parents and sons had similar 
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beliefs about vaccination in schools, but the sons’ responses suggested an interest in greater 
autonomy.
Keywords
Adolescent health; Immunizations; School health; School-located vaccination; School vaccination 
programs; Mass vaccination
National guidelines for the United States (US) recommend routine vaccination against 
meningococcus; tetanus, diphtheria, and pertussis (Tdap); and human papillomavirus (HPV) 
among adolescents ages 11–12 years [1–4]. Healthy People 2020 has set national health 
targets for immunization coverage of at least 80% among all adolescents for meningococcal 
and Tdap vaccines and for HPV vaccine among females [5]. Although Healthy People 2020 
objectives do not yet reflect the newer national guidelines for HPV vaccination of boys [4], 
leading authorities in pediatric health encourage routine inoculation of adolescent boys 
similar to their female counterparts [6,7]. In addition, even though Tdap has reached the 
national coverage goal and meningococcal soon will, rates vary substantially for these two 
vaccines by state, ranging from as low as 28% to up to 95% [8]. In contrast, HPV vaccine 
coverage lags far behind; only 35% of adolescent girls and around 1% of adolescent boys 
had completed the series in 2011 [8].
Reasons for low vaccine uptake in the US are complex, but include adolescents having 
fewer preventative care visit than other age groups [9], health care providers not 
recommending the vaccine [8,10], and missing opportunities for concomitant vaccination 
[10]. Furthermore, health care use among adolescents differs by sex, with boys seeking 
fewer preventative care visits as they get older, compared with girls [11]. Because most 
adolescents attend school [12], providing immunizations in this setting has the potential to 
increase overall vaccine coverage [13]. Although school health centers have had an 
important role in providing immunization services across the country, only around 2,000 
school health centers exist nationally, providing services to around 6% of all schools [14] 
and only a fraction of school-going adolescents [15].
As an alternative, mass vaccination programs at schools may be more viable than school 
health centers, and they had substantial successes in the US and other countries [16–18]. For 
example, the Centers for Disease Control and Prevention identifies schools as an ideal 
location to supply catch-up doses to adolescents for hepatitis B. Demonstration projects in 
California, Louisiana, and Oregon achieved 65% to 78% completion rates for hepatitis B 
vaccination, a three-dose series to the current dosing schedule for HPV vaccine, among 
adolescents whose parents gave consent [16]. In the United Kingdom and Australia, school 
immunization programs achieved 70% to 80% HPV vaccine initiation among adolescent 
girls [17,18], substantially higher than current HPV vaccine initiation rates in the US.
A growing body of research has found support for schools as a potential site to administer 
adolescent immunizations among health care professionals [19] and parents [19,20]. 
Leading professional and government organizations support providing vaccines in 
alternative settings [13,21], which has the potential to increase vaccination, particularly for 
those who are at risk of not receiving vaccines through the traditional medical home [22,23]. 
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Most research has focused on provider preferences, barriers to program implementation, or 
correlates of acceptability [20]. To our knowledge, limited research has explicitly explored 
parents’ and their adolescent children’s preferences for implementing and conducting these 
vaccination days. The purposes of our study were to describe parents’ and their adolescent 
sons’ attitudes toward and preferences for programmatic features of school-located 
vaccination days and to assess differences in these perceptions between parents and their 
sons. We also examined parents’ perceived convenience of having their sons receive 
adolescent vaccines during a school vaccination day.
Methods
Participants
The HPV Immunization in Sons (HIS) study is a longitudinal study of attitudes and health 
beliefs about HPV vaccination for adolescent males. We provide further detail about the HIS 
study design and procedures elsewhere [24,25] and briefly here. Parents were members of an 
existing, online national panel constructed using list-assisted, random-digit dialing, and 
address-based sampling of US households [26]. In exchange for participation, parents 
received points from the survey company that they could later redeem for small cash 
payments. Households without existing Internet access received laptops with Internet 
service. We obtained parents’ consent for their sons to complete a survey; sons provided 
assent before participating. The Institutional Review Board at the University of North 
Carolina at Chapel Hill approved the study.
Parents and their adolescent sons completed baseline surveys online in August and 
September 2010. In November 2011, the survey company sent e-mails inviting parents (n = 
421) who participated in the study at baseline to complete a follow-up survey. Of those, 327 
parents (78%) and 228 of their sons (54%) completed follow-up surveys. Data for the 
present study came from the follow-up survey. We excluded participants from analysis if 
sons were home schooled (parents, n = 16; sons, n = 9) or parents did not indicate the type 
of school their sons attended (parents, n = 3; sons, n = 3), which resulted in an analytic 
sample of 308 parents and 216 sons. Slightly over half of parents who participated in the 
follow-up survey were female, were <45 years of age, and had at least some college 
education (Table 1). About half of the sons were ages 11–15 years. Most sons had seen a 
health care provider for a preventive visit in the past year. Parents who completed follow-up 
surveys were more likely to have at least some college education and to report a household 
income of at least $60,000 than were non-respondents (both p < .05) but did not differ on 
other assessed demographic characteristics [25]. Sons who participated at follow-up were 
more likely to attend public schools than were sons who did not complete the follow-up 
survey (p < .05), but participants and non-participants did not differ on any of the other 
demographic variables examined.
Measures
The parent and son surveys (accessible at http://www.unc.edu/~ntbrewer/hpv.htm) contained 
items drawn from the literature and our own previous vaccine research [24,27–29]. Before 
questions about school-located vaccination and programmatic features of these days, the 
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parent/son survey presented the following scenario: “Imagine that [son’s name/your] school 
hosts vaccination days several times a year. On these days, a health care provider gives 
recommended vaccines to students. For some students, the vaccines are free, while for 
others there may be a cost.”
The parent survey assessed how parents preferred to receive information about adolescent 
vaccines (e.g., Tdap, meningococcal, and HPV vaccines) and to consent for their sons to get 
a vaccine at school, as well as their preferences for days and times to attend a school 
vaccination day, and methods for having their sons’ medical records updated with vaccines 
given. For these questions, parents were asked to indicate all answers that applied. 
Additional items asked parents how much they agree with the statements: “Vaccination days 
at [son’s name]’s school would be a convenient way for him to get vaccines,” and 
“Vaccination days would help students get vaccines who may not get them otherwise.” The 
5-point response scale ranged from “strongly disagree” (1) to “strongly agree” (5).
After a statement instructing participants to suppose they had decided to get sons a vaccine 
at a vaccination day, two items on both the parent and the son surveys assessed willingness 
to do so with and without a parent present. Items had a 5-point response scale ranging from 
“definitely not willing” (1) to “definitely willing” (5). Items assessed parents’ and sons’ 
perceptions about the age at which adolescents should be able to get a vaccine without a 
parent’s permission. Participants selected an age, from 11 to 19 years (in yearly increments) 
or the response “adolescents should not be able to get vaccines without parent permission.” 
In addition, all participants answered an item about how acceptable it would be to hold 
vaccination days in public places where other students may see each other get vaccinated. 
The item response scale ranged from “strongly disagree” (1) to “strongly agree” (5). Finally, 
an item asked “if [son’s name was/you were] allowed to decide on [his/your] own, [he/I] 
might refuse a vaccine [I/my parents] would want [him/me] to have.” Response options 
ranged from “strongly disagree” (1) to “strongly agree” (5).
The survey assessed sons’ age, health care use, and previous experience with vaccination in 
a school setting. We categorized sons’ age as younger (ages 11–15 years) and older (ages 
16–19 years). The survey company provided parents’ sociodemographic characteristics: 
gender, age, race/ethnicity, education level, marital status, income, urbanicity, and region of 
residence. We defined “urban” as living in a metropolitan statistical area and “rural” as 
living outside a metropolitan statistical area [30].
Data analysis
We used linear regression to identify bivariate correlates of parents’ perceived convenience 
of school vaccination days. A multivariate regression model included all variables 
associated (p < .05) in bivariate analyses. Both analyses used Huber-White standard errors 
for robustness to address skewing of this outcome measure [31], and reported standardized 
regression coefficients (betas). We used paired t-tests to assess mean differences in attitudes 
toward vaccination days for equivalent items on parents’ and sons’ surveys and conducted 
bivariate analysis on these items by sons’ age. Finally, we used logistic regression to 
examine the association of son’s age with parent’s preferences for how vaccination records 
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are reported. We conducted all analyses in Stata version 12.1 (Statacorp, College Station, 
TX) using two-tailed tests and a critical alpha of .05.
Results
Parents preferred to learn about adolescent vaccines through school Web sites (66%) or a 
one-page flyer (63%) distributed by their sons’ schools. Fewer parents wanted to learn about 
vaccines via a 10-page informative booklet (34%) or a 1-hour presentation at school (24%). 
Parents preferred having vaccination days held after school (73%) instead of before (19%) 
or during school (32%). Parents indicated a similar preference for most days of the week (on 
average, 45% liked each day), although the most and least popular days were Fridays (50%) 
and Sundays (20%), respectively.
Consent
With respect to providing permission for their sons to get vaccinated at a school vaccination 
day, most parents (64%) preferred to sign a consent form that their sons would then take to 
school. A smaller majority of parents (55%) preferred to provide permission in person at 
school. Few parents preferred to offer consent via phone (22%), e-mail (26%), signed 
consent form mailed to school (33%), or online (36%). Overall, 85% of parents preferred to 
give permission to participate either through a signed consent form the son would take to 
school or in person at school.
Sons indicated a lower permissible age to get vaccinated without parental consent compared 
with parents (17 vs. 18 years; t = 6.47; p < .001) (Table 2). In addition, sons were less 
willing to be vaccinated in school clinics where students could see each other get the vaccine 
(t = 6.14; p < .001). Although sons were more willing to participate in vaccination days 
without their parents present, compared with their parents’ responses (t = 2.04; p = .04), 
sons were more willing to participate if one of their parents was present than if the parent 
was not present (t = 5.76; p < .001). Similarly, parents were more willing for their sons to 
participate if a parent was present versus not present (t = 8.67; p < .001). Compared with 
parents of younger adolescents, parents of older boys were more willing to let their sons 
participate in vaccination days in situations where students may see each other (β = .13; p = .
002) or without a parent present (β = .26; p < .001). Sons showed a similar inclination; older 
adolescents were more willing to participate in vaccination days without a parent present 
than were younger boys (β = .15; p = .031).
Correlates of parents’ perceived convenience
Most parents (81%) believed that school vaccination days would help students get vaccines 
who may not get them otherwise (mean, 4.0; standard deviation, .90). In addition, 63% of 
parents agreed or strongly agreed that school vaccination days would be a convenient way 
for their sons to get immunized (mean, 3.59; standard deviation, 1.12). In multivariate 
analyses, perceived convenience was lower among older parents (β = −.14; p = .01) (Table 
3). Perceived convenience was higher among parents of older sons (β = .15; p = .006) and 
among those who agreed with laws letting schools share vaccination records with health care 
providers (β = .32; p < .001). Finally, perceived convenience was higher among parents 
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whose sons had previously received a vaccine at school (β = .09; p < .05) compared with 
parents whose had sons had never received a vaccine at school.
Updating vaccination records
Parents preferred to have their sons’ vaccination records mailed to their homes (69%) or 
directly to their sons’ physicians (67%) than to be added to an immunization registry (40%) 
(Figure 1), although these findings differed by age. Parents of older adolescent boys were 
less likely than parents of younger boys to favor having vaccination records mailed home 
(odds ratio [OR] = .47; 95% confidence interval [CI], .29–.77) or to their sons’ health care 
providers (OR = .61; 95% CI, .37–.98). In contrast, parents of older boys were more likely 
to favor having sons’ vaccine records be entered in an immunization registry that health care 
providers can access than were parents of younger sons (OR = 1.66; 95% CI, 1.05–2.63).
Discussion
Little research has addressed parents’ preferences regarding specific programmatic features 
of mass school vaccination, such as how parents would want to receive information about 
vaccines, how they would want to provide consent, and when vaccination should be offered. 
These features have direct implications for school vaccination programs and policies, and 
they provide practical information to help agencies design effective vaccination days. For 
example, parents generally preferred to receive vaccine information online or through a one-
page flyer rather than though an information booklet or a presentation at school, which 
suggests that communication about vaccines should be targeted, brief, and easy to access. In 
addition, although parents did not express a strong preference for the day of the week on 
which to hold a vaccination day, many parents preferred programs to be held after school, 
perhaps because it would better fit parents’ work schedules. Parents were not asked about 
their preferences for when vaccination days should be held if they were not present. 
Consistent with other research examining attitudes and preferences toward school 
vaccination [27,32], we found that parents and sons preferred a parent to be present during 
vaccination, which may account, at least in part, for preferences for the time of day. 
Vaccination days that provide parents with appropriate vaccine information and are sensitive 
to parents’ schedules may garner broader support and increase overall participation.
Surprisingly, parents also had a strong inclination to consent for their sons to participate 
through either a signed form their sons would take to school or one that the parents would 
provide in person. Our data do not offer insight as to why parents did not prefer other 
methods potentially more convenient for them and cost-effective for schools, but it could be 
because of parents’ lack of familiarity with other modes of consent. Consent forms may be 
lost or never returned back to school [33], or parents may not have time to provide consent 
in person, which creates inefficiency for programs attempting to identify and provide care 
for adolescents most in need. Electronic methods of consent provide a direct link from 
parents to providers and are secure, ensuring better communication of willingness to 
participate in school-located health programs. School vaccination days may benefit by 
educating parents on the benefits of electronic methods of providing consent, potentially 
increasing participation.
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Another important finding suggests that adolescents’ age is important for parents’ and 
adolescents’ willingness to participate in school vaccination days, and programmatic 
preferences for them. Parents of older boys were more willing to have their sons vaccinated 
at a school vaccination day without a parent present, and they also believed that vaccination 
days were more convenient than did parents of younger adolescents. We also found that 
older sons were more willing than younger sons to get vaccinated without a parent present. 
Taken together with societal and developmental norms of increasing independence as 
adolescents age [34], these findings suggest that parents and adolescents are more 
comfortable with adolescents taking increasing responsibility for their own health care as 
they age. Indeed, previous research with parents of adolescent girls shows that older 
adolescents girls are more involved in making vaccination decisions, and more likely to be 
the primary decision maker, than are younger girls [35]. These findings are also aligned with 
guidelines from major medical organizations that recommend health care services be 
developmentally appropriate to adolescents’ growing autonomy [36].
Interestingly, sons believed that adolescents should be able to get vaccinated without 
parental consent at a younger age than parents did. Minor consent laws vary by state but 
encompass two main areas: the legal status of minors, and the services minors intend to seek 
[37]. Although adolescents may seek health services such as family planning and sexually 
transmitted infection prevention without parental consent in most states, seeking vaccination 
services without parental consent would depend on the state laws and vaccine [37]. For 
instance, if a doctor views HPV vaccine as a method to prevent a sexually transmitted 
infection, the vaccine might be provided to the adolescent without parental consent [38]. In 
addition, adolescents’ views on vaccination may contrast with their parents’ views, which 
may lead some to seek vaccination without parental consent [38]. Although the legal 
implications of vaccination would be left to the jurisdiction of the state in which an 
adolescent resides, the difference in opinions involving age of consent between sons and 
their parents in this study again supports the need for developmentally appropriate health 
care for adolescents, inside and outside the medical home. Hence, vaccination days should 
be designed to reassure parents’ participation and adolescents’ desire to be a part of the 
decision-making process.
Age also had a role in how parents would want their sons’ medical records updated. Parents 
of older adolescents were less likely than parents of younger ones to endorse having their 
son’s immunization records sent to their home or to their son’s health care provider, but 
more likely to endorse having vaccine information entered into a registry. Although the 
reason for this pattern of findings is not clear from our data, it may be another indicator of 
parents’ increasing willingness to relinquish control over their child’s health care as their 
children age, or to their looking toward a time when they will not have control over their 
children’s medical records.
Parental concerns about updating medical records and coordinating care with their child’s 
medical home are a barrier to providing vaccines in alternative settings such as schools [13]. 
Findings from the present study provide information that school vaccination programs can 
use to address these concerns, and provide better coordination of care with the medical 
home. Although vaccine registries hold great promise for improving timely vaccine delivery 
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[39], we found that parents’ most preferred methods for having their sons’ medical records 
updated were for vaccination records to be sent either to their home or directly to their son’s 
health care provider. Not all states have well-developed immunization information systems, 
and many do not yet include adolescent vaccines [40]; consistent with previous research 
[39], parents may not be familiar with these methods and are more accustomed to having 
vaccines recorded on immunization cards and kept in personal records. As a result, school 
vaccination programs should include education about immunization registries to inform 
parents and adolescents about their apparent benefits and reliability, to garner more trust 
with vaccination efforts outside the medical home. In addition, vaccination days should 
provide multiple means of vaccine reporting to accommodate parental preferences.
This study had notable strengths, including a national, population-based sample and novel 
items examining programmatic features of school vaccination days not previously examined. 
The inclusion of adolescents’ perspectives in addition to those of their parents helps to 
ensure relevance of findings for schools and community partners interested in developing 
immunization programs. Study limitations were that the cross-sectional design did not allow 
causal inference about willingness to participate in and perceived convenience of school 
vaccination days. The lower response rate among sons may have limited our ability to 
generalize to other male adolescents in the US. In addition, because most parents reported 
that their sons attended public schools, our findings may be most relevant to understanding 
vaccination in public school settings. Although regression analyses used robust standard 
errors to account for skewness, this method does not correct for potential biases in the 
regression coefficients. The study provides a preliminary glimpse into the practical features 
of implementing a school vaccination day, but further inquiry is needed to confirm attitudes 
regarding consent and reporting doses administered at school. In addition, survey questions 
addressed recommended adolescent vaccines in general, rather than identifying specific 
vaccines. Previous research suggests that willingness could vary for different vaccines [23]. 
Finally, because the study focused on adolescent boys, the generalizability of findings to 
adolescent girls and their parents will need to be established. Analysis from this study 
supports similar conclusions reached in research that focused on adolescent girls and their 
parents [27], and could justify further studies that include both female and male adolescents 
and their parents to help delineate whether preferences vary by sex.
Taken together with other research conducted on parents’ acceptability for school 
vaccinations [23,27,32], our study provides further support for pursuing vaccination days as 
a means to increase adolescent immunization coverage. More important, however, this study 
highlights the importance of understanding parent and adolescent preferences for specific 
details for conducting vaccination days to make programs practical to a targeted population. 
Findings also suggest creating programs that allow adolescents a measure of autonomy to be 
vaccinated and under what circumstances, underscoring the importance of collaborative 
decision making in adolescent health care. Program implementation that is sensitive to these 
issues may help mass vaccination programs become more acceptable among parents and 
their children, and increase overall vaccine coverage.
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This study provides evidence supporting implementing mass vaccination programs at 
schools. Programs should adopt flexible approaches to address the desires of parents and 
the changing needs of adolescents as they mature.
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Parents’ preference for adding school vaccine information to medical records.
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Table 1




  Female 159 (52)
  Male 149 (48)
 Age
  <45 years 192 (59)
  ≥45 years 135 (41)
 Race/ethnicity
  Non-Hispanic white 207 (67)
  Non-Hispanic black 29 (9)
  Hispanic 58 (19)
  Other race/ethnicity 14 (5)
 Education
  High school degree or less 126 (41)
  Some college or more 182 (59)
 Marital status
  Divorced, widowed, separated, never married 65 (21)
  Married or living with a partner 243 (79)
Son characteristics
 Age
  11–15 years 166 (54)
  16–19 years 142 (46)
 Saw health care provider in past year
  No 64 (21)
  Yes 243 (79)
 Ever received vaccines at school
  No 255 (83)
  Yes 43 (14)
  Do not know 10 (3)
 Type of school attending
  Public school 276 (90)
  Private school 32 (10)
Household characteristics
 Annual household income
  <$60,000 141 (46)
  ≥$60,000 167 (54)
 Urbanicity
  Rural 48 (16)
  Urban 260 (84)
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n (%)
 Region of residence
  West 62 (20)
  Midwest 77 (25)
  Northeast 64 (21)
  South 105 (34)
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Table 2
Parents’ and sons’ attitudes toward vaccine consent and vaccination days
Parents, mean (SD) Sons, mean (SD) p
Vaccine consent
 Age when vaccination should be permissible without parent’s permission 18 (1.67) 17 (2.08) <.001
 Son may refuse vaccination despite parent’s desire 3.31 (1.05) 3.25 (1.02) .47
Willingness to vaccinate at school …
 if other students may see 3.38 (1.14) 2.90 (1.11) <.001
 without parent present 2.74 (1.24) 2.94 (1.21) .04
 with parent present 3.33 (1.09) 3.31 (1.13) .80
Analyses are for 216 parents and sons who both completed the survey, except for the permissible age item (n = 213). Response scale for variables 
other than age ranged from “strongly disagree” or “definitely not willing” (coded as 1) to “strongly agree” or “definitely willing” (coded as 5).
SD = standard deviation.
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Table 3
Parents’ perceived convenience of their sons participating in a school vaccination day (n = 308)
Perceived convenience, mean 
(standard deviation)
Bivariate β Multivariate β
Parent characteristics
 Sex
  Female 3.58 (1.14) Reference
  Male 3.59 (1.11) .00
 Age
  <45 years 3.70 (1.04) Reference Reference
  345 years 3.42 (1.22) 3.12* 3.14*
 Race/ethnicity
  Non-Hispanic white 3.63 (1.15) Reference
  Non-Hispanic black 3.69 (.93) .02
  Hispanic 3.45 (1.08) 3.06
  Other race/ethnicity 3.36 (1.39) 3.05
 Education
  High school degree or less 3.65 (1.10) Reference
  Some college or more 3.54 (1.14) 3.05
 Marital status
  Divorced, widowed, separated, never married 3.65 (1.10) Reference
  Married or living with partner 3.57 (1.13) 3.03
 Supports laws that let schools share vaccination records with 
health care providers
  Disagree or unsure 3.05 (1.23) Reference Reference
  Agree 3.88 (.95) .35* .32*
Son characteristics
 Age
  11–15 years 3.41 (1.17) Reference Reference
  16–19 years 3.80 (1.03) .17* .15*
 Saw health care provider in past year
  No 3.62 (1.13) .01
  Yes 3.58 (1.13) Reference
 Ever received vaccines at school
  No 3.52 (1.17) Reference Reference
  Yes 3.95 (.87) .13* .09*
  Do not know 3.80 (.63) .05 .05
 Type of school attending
  Public school 3.59 (1.10) Reference
  Private school 3.56 (1.34) 3.01
Household characteristics
 Annual household income
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Perceived convenience, mean 
(standard deviation)
Bivariate β Multivariate β
  <$60,000 3.65 (1.08) Reference
  ≥$60,000 3.53 (1.17) 3.05
 Urbanicity
  Rural 3.50 (1.38) Reference
  Urban 3.60 (1.07) .03
 Region of residence
  West 3.37 (1.18) Reference
  Midwest 3.61 (1.16) .09
  Northeast 3.54 (1.14) .06
  South 3.72 (1.05) .15
Betas are standardized regression coefficients. Multivariate regression included variables statistically significant in bivariate analyses. Response 
scale for convenience ranged from “strongly disagree” (coded as 1) to “strongly agree” (coded as 5).
*
p < .05.
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